The glutamate dehydrogenase gene of Clostridium symbiosum. Cloning by polymerase chain reaction, sequence analysis and over-expression in Escherichia coli.
The gene encoding the NAD(+)-dependent glutamate dehydrogenase (GDH) of Clostridium symbiosum was cloned using the polymerase chain reaction (PCR) because it could not be recovered by standard techniques. The nucleotide sequence of the gdh gene was determined and it was overexpressed from the controllable tac promoter in Escherichia coli so that active clostridial GDH represented 20% of total cell protein. The recombinant plasmid complemented the nutritional lesion of an E. coli glutamate auxotroph. There was a marked difference between the nucleotide compositions of the coding region (G + C = 52%) and the flanking sequences (G + C = 30% and 37%). The structural gene encoded a polypeptide of 450 amino acid residues and relative molecular mass (M(r) 49,295 which corresponds to a single subunit of the hexameric enzyme. The DNA-derived amino acid sequence was consistent with a partial sequence from tryptic and cyanogen bromide peptides of the clostridial enzyme. The N-terminal amino acid sequence matched that of the purified protein, indicating that the initiating methionine is removed post-translationally, as in the natural host. The amino acid sequence is similar to those of other bacterial GDHs although it has a Gly-Xaa-Gly-Xaa-Xaa-Ala motif in the NAD(+)-binding domain, which is more typical of the NADP(+)-dependent enzymes. The sequence data now permit a detailed interpretation of the X-ray crystallographic structure of the enzyme and the cloning and expression of the clostridial gene will facilitate site-directed mutagenesis.